This paper explores the determinants of firms' survival in export markets. In our theoretical framework, firm profitability is characterized by a general parameter that follows a geometric Brownian motion process and a set of market specific components that are fixed over time. Exporting involves sunk and fixed costs, which vary across destinations but are the same across firms. We derive the probability of survival upon entry in a given market. This probability is common to all firms despite their market specific profitability fixed component. Hence, export survival only depends on the magnitude of sunk and fixed costs. The predictions on their effects are opposite: the probability of survival increases with the sunk cost and decreases with the fixed cost, but only if sunk costs are positive. We test these predictions using Argentine customs data. We use distance and export experience as proxies for both fixed and sunk costs. The probability of survival decreases with distance and is higher for experienced firms. These results indicate that fixed costs prevail over sunk costs to explain cross-country variation in survival probabilities and variation in these probabilities between experienced and inexperienced firms.
1 Introduction pay market-specific fixed costs -also common to all firms -while they operate in a given market. Once a firm has entered a market by paying the sunk cost it can suspend operations and avoid fixed costs until it decides to operate again. Thus, there is no need to repay the sunk cost to resume operations. Under this environment, we derive the probability of survival upon entry in a given market and we perform comparative statics with respect to sunk costs, fixed costs, and the idiosyncratic demand parameter. A key finding is that the idiosyncratic profitability parameter does not have an effect on the probability of survival upon entry. Hence, this probability is the same for all firms entering a given market and only depends on the magnitude of sunk and fixed costs. Higher sunk costs increase the probability of survival while higher fixed costs decrease this probability albeit only if sunk costs are positive.
While in the baseline model the firm's decision to enter a market is independent of the decision to enter other markets, we also study the case in which export decisions are interdependent across markets through the effect of export experience on sunk and fixed costs. In particular, we allow sunk and fixed costs to be lower for an "experienced" firm, where the relevant experience can be defined to come from previous exports to any other country or, in the spirit of Morales, Sheu, and Zahler (2011) "extended gravity", only to related countries (e.g. by geographical proximity or a common language). We compare the probability of survival upon entry for an experienced firm and for an inexperienced firm. For sunk costs, we find that an experienced firm should have a lower survival probability as the sunk costs it needs to pay are lower. For fixed costs, the result is ambiguous and cannot be obtained in closed form. However, simulations under most parameter configurations show that experience should increase the probability of survival.
A direct test of the model's predictions would require exploiting variation across countries in sunk and fixed costs. Unfortunately, it is not easy to find independent proxies for both types of costs. In fact, observable variables that can proxy for sunk costs also proxy for fixed costs. For example, distance should be positively related to the magnitude of both. Hence, while this variable does not allow us to test the predictions for each type of cost independently, it informs us on their relative importance for explaining variation across countries in survival probabilities. Using Argentine firm-level customs data, our main finding is that the probability of survival decreases with Argentina's distance to the destination country. Since the prediction for higher sunk and fixed costs are opposite, the evidence implies that cross country variation in fixed costs prevails over variation in sunk costs to explain the observed cross-country variation in survival probabilities.
Nevertheless, since higher fixed costs imply lower survival probabilities only when sunk costs are positive, the evidence also points to a relevant presence of sunk costs. Other variables such as common language and having a similar per-capita income are also proxies for both sunk and fixed costs. The results using these alternative variables yield a similar conclusion: fixed costs prevail over sunk costs to explain cross country variation in survival probabilities.
Finally, the export experience of a firm can also proxy for the relative magnitude of sunk and fixed costs. In fact, an experienced firm could be expected to face lower sunk and fixed costs. Hence, the effect of experience on the survival probability upon entry depends on its relative effect on these costs. Using firms' export experience has the advantage that we can control for the common effect of country-level sunk and fixed costs by introducing destination firm effects. Thus, we can focus on the differential impact of firms' export experience. The empirical results show that the probability of survival upon entry is higher for experienced firms. Hence the message coming from differences in experience levels across firms is that fixed costs, once again, prevail over sunk costs to explain systematic patterns of variation in survival probabilities.
Our paper contributes to a growing theoretical and empirical literature on the dynamics of firms' exports. Arkolakis (2012) develops a general equilibrium model of industry and export dynamics and derives the probability of survival for an incumbent cohort. Rather, we focus on the probability of survival of an entering cohort. In addition, we perform comparative statics with respect to sunk and fixed costs, and with respect to the idiosyncratic profitability parameter. One important difference with his model is that he assumes sunk costs away based on evidence that the size of entrants is similar to the size of exiters.
Instead, according to our model sunk costs need to be relevant to explain the observed pattern of survival probabilities across countries. Impullitti, Irarrazabal, and Opromolla (2013) build a theoretical model with both sunk and fixed costs, as we do, but they assume that a firm that exits a market needs to pay the sunk cost again to re-enter. While they derive the probability of survival of an incumbent cohort as in Arkolakis (2012) they do not derive survival probabilities for an entering cohort. Nevertheless, they use calibrations to study the response of the "band of inaction"-a monotonic function of the probability of survival upon entry -to fixed and sunk costs.
Starting with the work of Roberts and Tybout (1997) , empirical work has attempted to estimate fixed and sunk costs. In particular, Das, Roberts, and Tybout (2007) and Morales, Sheu, and Zahler (2011) have structurally estimated both types of costs. Their findings, however, are mutually contradictory. While Das, Roberts, and Tybout (2007) find that sunk costs are substantial but fixed costs are negligible, Morales, Sheu, and Zahler (2011) find that fixed costs are on average larger than sunk costs. Furthermore, this last paper also finds that sunk costs can differ widely across countries according to geography, language, and income while fixed costs are almost insensitive to variation in these dimensions. Our findings are the opposite. We find that a larger variation in fixed costs than in sunk costs is necessary to explain the observed relationship between distance and probability of survival upon entry.
An incipient literature is focused on the determinants of export survival at the firm level. Görg, Kneller, and Muraközy (2012) exploit a panel of Hungarian exporters and find that firm productivity is positively related to the duration of a new export experience. They also find that multi-product exporters are relatively more successful in exporting their core product. Cadot, Iacovone, and Rauch (2013) use customs data from Malawi, Mali, Senegal, and Tanzania. They find an informational externality according to which the probability of survival upon entry in a new market increases in the number of competitors from the same country already serving that market. Closer to our analysis, Békés and Muraközy (2012) find that firm productivity, financial stability, and GDP of the destination country are determinants of export survival.
As we do, they also find that the survival probability upon entry a new destination decreases with distance.
To interpret this result, they propose a model where firms can pay a country-invariant sunk cost to reduce variable trade costs, which increases their survival probability. As firms draw a productivity parameter at the "start of the world", conditional on their given productivity they have fewer incentives to invest those sunk costs in distant markets, where profits are lower. Hence, firms tend to survive with a lower probability upon entry in those markets. In our model, the effect of distance is explained by sunk and fixed cost that vary across destinations. Furthermore, since we do not force an export decision at the start of the world we show that the general appeal of a market affects the time of entry but not the survival probability. We also contribute to this literature by showing that differences in survival probabilities across firms are explained by differences in their export experience.
The rest of the paper proceeds as follows. In section 2, we develop the case of independent markets and generate predictions about variation in survival probabilities across destination countries. In section 3, we take those predictions to the data by looking at the effect of distance and other "gravity" variables on export survival probabilities. In section 4, we develop the case of interdependent markets and generate predictions about variation in survival probabilities according to firms' export experience. In section 5, we estimate the effect of different forms of experience on export survival probabilities.
Determinants of export survival (I): Independent markets
In this section, we present our dynamic model of export dynamics and study how survival in export markets depends on the characteristics of these markets. We analyze the problem of a firm that has to decide whether and when to enter a foreign market. In section 2.1, we describe the set up of the model. In section 2.2, we find the optimal entry threshold θ * k for market k as a function of parameters that characterize that market. In section 2.3, we derive the probability of survival upon entry. In section 2.4, we perform comparative statistics to determine how the survival probability varies across markets. Here, we focus on the case in which the entry decision is independent across markets. Specific cases of interdependence are analyzed in section 4.
Setup
Each firm is characterized by a general-profitability parameter θ t and a set of market-specific profitability shifters Ψ = {ψ k } k=1,..,K for each of K foreign markets. Although we do not include a firm subindex to simplify notation, it is important to keep in mind that both θ t and Ψ are firm specific. The general productivity parameter follows a geometric brownian motion (GBM) given by
where α and σ are, respectively, drift and volatility parameters and z is a standard brownian motion. Firms are risk-neutral and have a constant discount factor υ. We assume υ > α to ensure that expected discounted profits are bounded. The profitability parameter θ t captures both productivity and demand components.
Appendix 1 shows that θ can be microfounded as a combination of demand and productivity shocks that follow a multivariate GBM in a stationary monopolistic competition framework with CES preferences.
Market-specific profitability shifters are firm specific but constant over time. They capture differences in the relative profitability of foreign markets across firms arising, for example, from their ability to match idiosyncratic tastes in a given market. Hence, when a firm enters market k, its operating profits (π kt ) are
given by:
Using Ito's lemma, it is readily shown that π kt also follows a GBM with the same parameters as the stochastic process for θ.
Each foreign market is characterized by two parameters: (S k , F k ). To enter an export market, the firm must pay a sunk cost given by S k . This is the cost of setting up a distribution network, learning foreign regulations, and undertaking marketing efforts to establish a product or brand in the market. Exporting to market k also entails paying fixed costs F k . Fixed costs capture the costs of operating a minimum-scale sales office in the foreign country, conducting regular marketing efforts, and maintaining relationships with distributors. In this section, we assume that both S k and F k are independent across markets.
We assume that whenever π kt < F k , the firm can suspend its activity in market k without cost and resume it when conditions improve without having to repay the sunk cost S k . Hence, after entering market k, the firm is forever entitled to the flow of net profits Π kt = max {π kt − F k , 0}.
Solving for the entry threshold θ * k
Formally, the entry problem the firm faces is a standard "optimal stopping" problem in contexts of investment under uncertainty (Dixit and Pindyck, 1994) . There are three possible states for the firm regarding its activity in market k. The firm is "outside" market k if it has not yet payed the sunk cost S k , and it is "inside" that market if it has paid this cost. In turn, an inside firm can be "active" if it is currently operating in the market (π kt ≥ F k ) or "inactive" otherwise (π kt < F k ). At every instant while the firm is outside market k, it must decide whether to continue in its current state or pay the sunk cost to enter this market. As we will show later, the solution to this entry problem is charaterized by a unique threshold value θ * k such that the firm stays outside market k if θ t ∈ [0, θ * k ) and enters this market if θ t ∈ [θ * k , ∞). We will approach the problem as follows. First, we will compute the value of an outside firm, V 0k (θ).
Then, we will compute the value of an inside firm, Ω k (θ t ). Computing the latter value requires taking into account that the firm will suspend operations whenever π kt < F k . Armed with V 0k (θ t ) and Ω k (θ t ), we will use the value-matching and smooth-pasting conditions to find the optimal entry threshold θ * k .
The outside firm The firm does not generate any income flow from market k while it is outside that market. However, the option to enter this market and realize positive profits has a value, V 0k . The firm is risk-neutral. Hence, within the region where staying outside market k is optimal this value is just the discounted expected profits of the firm in that market. Since there is no current income flow, the Bellman equation is
which tells us that the value of the firm at time t is just the discounted expected value at time t + dt. This equation can be rewritten as
Using Ito's Lemma, we can expand dV 0k (θ t ) to obtain
It can be shown that (dθ t ) 2 = σ 2 θ 2 t dt (all the other terms go faster to 0). Then, using equation (1) to substitute for dθ t yields
Taking expectations and noting that E(dz) = 0:
Using (3), cancelling out dt and rearranging, we obtain:
This is a second order homogeneous differential equation which is linear in V 0k and its derivatives. Hence, its solution has the general form
Computing dV 0k dθt and
, replacing in (4), and using simple algebra we obtain:
The roots of this quadratic equation provide the values β 1 and β 2 that solve the differential equation:
Using simple algebra and the fact that α < υ, it can be shown that β 1 > 1 and β 2 < 0.
1 From equation (1), we can see that dθ t → 0 as θ t → 0. In other words, 0 is an absorbing state of the GBM. Since β 2 < 0, we can see in equation (5) that unless A 0k2 = 0 the value of the outside firm would increase without bound as θ t → 0. Therefore (we abuse notation by dropping the last subindex of the constant):
This equation characterizes the dynamics of the value function over the interval [0, θ * k ). Since β 1 > 1, this option value is a convex function of θ t . The intuition is the following. For low values of θ, increases in its value are irrelevant under most possible trajectories since, despite the increment, this variable will still not pass the entry threshold. As θ grows, increases in this variable affect actual profits under an increasingly larger fraction of possible trajectories. Equation (6) regulates the value of an outside firm. While β 1 is a known parameter, we still need to determine the value of A 0k . We will be able to determine this value once we solve for the value of an inside firm.
The inside firm Once the firm has paid the sunk cost S k , it can be either active or inactive. Since exporting can be temporarily and costlessly suspended, it will be inactive in market k whenever π kt < F k and will resume activity in that market when π kt ≥ F k . Since π kt = ψ k θ t , this implies that the firm will be inactive when θ t < F k ψ k and will resume activity when θ t ≥
. We will analyze each of the two cases in turn.
In the region π kt ≥ F k (active firm), exporting is optimal and the firm generates an income flow of π kt dt − F k dt. Then, the Bellman equation is given by:
where V 1 (π kt ) is the value of the active firm. Rearranging terms,
Discarding the term with dt 2 (which has a negligible magnitude), we obtain:
Expanding dV 1k (π kt ) using Ito's Lemma and taking expectations yields
1 First, using α < υ show that β 1 > 1. Then, simple algebra yields β 1 β 2 < 0, which finally implies that β 2 < 0.
Using (7), cancelling out dt, and rearranging, we obtain 1 2 
The values of K 1 and K 2 that solve these equations are, respectively,
Hence, the particular solution to equation (8) is
Combining the homogeneous and non-homogeneous solutions for this differential equation, we obtain the general solution:
If the firm were required to operate forever, despite any losses, then its value would be
υ . This should be precisely the value of the firm as π kt → ∞ since in that case there is no extra value of staying active in the market. Since β 1 > 0, this implies that A 0k1 = 0. Hence, the general solution of the differential equation for the active inside firm is:
which is valid over the interval π kt ∈ [F k , ∞). The first term of this solution can be interpreted as the value of the option to suspend activity in the export market when net profits are negative. Since the value of this option is small when π kt is high, this value decreases with π kt (β 2 < 0). Also, because this option value is positive, A 1k > 0.
In the region π kt < F k (inactive firm), the firm does not generate an income flow. However, there is a value V 1k associated with its potential re-entry and realization of positive profits in market k. Hence, within the region where suspending the export activity is optimal, this value today is just the discounted expected value tomorrow. Accordingly, the Bellman equation can be expressed simply as:
Following the same steps we followed in the case of the outside and the active firms, we obtain:
This equation is identical to equation (4) and to the homogeneous part of equation (8). Hence, the solution has the following general form:
with the same roots, β 1 and β 2 , as in those equations. As before, we know that dπ kt → 0 as π kt → 0 because π kt is a GBM. Hence, V 1k (π kt ) → 0 when π kt → 0. Since β 2 < 0, this implies that B 1k2 = 0. This leaves:
Equation (12) characterizes the value function dynamics over the interval π kt ∈ [0, F k ). In this range, V 1k (π kt ) represents the value of the option to resume operations when conditions improve to the point that
Since this option value is positive, B 1k > 0. Note again that, as β 1 > 1, this is a convex function of π kt .
Since the inside firm can costlessly choose to continue or suspend operations, it must be indifferent between any of these two actions at π kt = F k . Hence, the value functions of the active and inactive firms must coincide at this point. Equating (9) and (12), and evaluating these equations at π kt = F k (valuematching condition) we obtain:
Also, since the Brownian motion of π kt can diffuse freely across the boundary F k , V 1k (π kt ) must be continuously differentiable at that point. Therefore, the derivatives of (9) and (12) also need to coincide at π kt = F k (smooth-pasting condition):
Combining (13) and (14), we obtain
Hence, solving for A 1k yields
and substituting back into (13) yields,
Equations (9) and (12) provide the value function dynamics for the active and inactive firms, respectively, in terms of profits. Since π kt = ψ k θ t , we can express those equations in terms of the general profitability parameter θ:
The function Ω k (θ) describes the value function dynamics of the inside firm. This function subsumes the optimal "entry-exit" decisions. Since profits increase across the board when θ increases and V 1k increases with π kt , expected profits Ω k (θ) are also increasing with θ. In addition, since θ t follows a GBM, the cumulative probability distribution Φ(θ |θ) shifts uniformly to the right when θ increases. These two facts guarantee that the solution to the entry problem features a threshold value θ * k that defines a continuation region [0, θ * k ) and a stopping region [θ * k , ∞) and thus justifies the approach followed here to solve the entry problem. All parameter values of Ω k (θ) are known. But we need to use this equation to determine the unknown values A 0k and θ * k . We do that next.
Using the thresholds to solve for the coefficients Since firms are risk-neutral, at the entry threshold θ * k the value matching condition states that the value of being outside, V 0k (θ kt ), should equal the value of being inside, which is given by Ω(θ kt ) − S k :
As it has already been shown in the literature for general optimal stopping problems, the solution also verifies the smooth-pasting condition, which states that the slopes of both value functions must meet tangentially at the thresholds:
Replacing (6) in (17) and (18) yields
Since there is no reason to incur the sunk cost S k ahead of time to keep the project idle, the firm will not
. Hence, we can use the appropriate expression for Ω(θ * k ) -the top line in (16) -in (19) and (20) to obtain:
Combining these two equations yields :
Using the expression for A 1k and substituting back into (23), we obtain:
This equation determines the optimal entry threshold θ * k . We cannot solve for θ * k in closed form. However, the following lemma will help us characterize key features of the implicit solution.
Lemma 1. Let G k (θ) be the left-hand-side of equation (24). There is a unique θ *
Since we already knew that the entry threhold had to be in the region θ *
, this is the unique entry threshold. Note that, as ψ k varies across firms, so does the entry threshold θ * k . The second part of Lemma 1 will be useful for obtaining comparative statistics results.
The probability of survival
We define the probability of survival P k (T ) as the probability that a firm entering market k at time s is still active in that market at time s + T . As an initial condition, we assume that all firms are born with an initial value θ 0 that is lower than θ * k .
2 Therefore, the continuity of the process for θ t ensures that all firms that enter market k do it with the value of the general productivity parameter θ * k at their (firm-specific) entry thresholds. In turn, the exit (or suspension) of the firm in market k will occur whenever its operating profits π kt fall below F k , i.e. when θ t < F k ψ k . As a result, firms enter the market with θ t = θ * k and exit it with
The probability of survival P k (T ) can be written as:
Since θ t is a GBM with parameters α and σ, log θ t is a standard brownian motion with drift α ≡ α − 1 2 σ 2 and volatility σ. Hence, the distribution of log(θ s+T ) conditional on log(θ s ) is normally distributed with mean α T and variance σ 2 T . Normalizing (wlog) s = 0 , P k (T ) can be computed as:
Equation (25) displays a closed form solution for the probability of survival in market k as a function of model parameters and the endogenous entry threshold θ * k . All the parameters of the model except for the market-specific shifter ψ k are assumed to be common across firms. Those parameters include the sunk cost (S k ), the fixed cost (F k ), and the parameters of the general profitability process (α and σ). Therefore, only differences in ψ k -and the differences they induce on θ * k -could potentially generate variation across firms in survival probabilities for a given market. However, as we will show next, P k (T ) does not depend on ψ k and hence will be the same for all firms entering market k. 
Comparative Statics
This section investigates the relationship between survival probabilities and market characteristics. In particular, we study how P k (T ) varies with parameters ψ k , S k , and F k . The analysis in this section delivers the main empirical predictions of our model. In the next section, under assumptions about how these parameters vary with observable market characteristics such as distance, we will exploit cross-country variation in survival probabilities to infer the relative importance of fixed versus sunk costs.
The first result establishes that differences across firms in their profitability parameter ψ k do not affect their survival probability in that market. Hence, P k (T ) is constant across firms.
Proof.
Let θ k = ψ k θ k and rewrite (24) as follows:
By analogy to the proof of Lemma 1, it can easily be checked that there is a unique θ k that satisfies (26) -just use the proof in Appendix 2 setting ψ k = 1. Hence, the entry threshold is determined by θ *
. This implies that differences across firms in the profitability of market k induce a compensating change in their entry threshold to that market such that ψ k θ * k remains constant. For example, a firm with twice as much market-specific profitability (ψ k = 2ψ k ) halves its entry threshold (θ *
Similarly, since the exit threshold is given by π k = ψ k θ k = θ k = F k , differences in ψ k will also be compensated by proportional differences in the exit threshold so that θ k remains constant. Therefore, both entry and exit thresholds change proportionally in response to ψ k leaving the survival probability constant.
This property can easily be checked by expressing equation (25) as a function of θ k alone,
In section 5, we allow the specific export history of the firm to affect S k and F k .
Since differences in ψ k result in the same θ k , P k (T ) is independent of ψ k . QED Proposition 1 plays a crucial role in our empirical analysis. It shows that the probability of survival in market k is the same for all firms even if the relative appeal of export markets (manifest in different ψ k )
differ. This is a "neutrality" result. Its intuition is simple. Suppose that market k is more appealing ceteris paribus for firm 1 than for firm 2 (ψ k1 > ψ k2 ). Then, firm 1 will enter that market sooner since the entry threshold will be lower. However, due to the larger ψ k the firm will also stay longer in the market despite a low value of θ -the exit threshold will be proportionally lower. Due to the fact that entry and exit thresholds decrease proportionally with higher ψ k , survival probabilities are the same for both firms. Note that this result also implies that profitability differences across markets that are general to all firms will not have any effect on survival rates either. For example, market k may be larger or geographically more proximate than market k and hence be more profitable for all firms. Nevertheless, although entry and exit thresholds will be (proportionally) lower, this fact will not generate a difference in survival probabilities between these two markets. This neutrality result is critical. It implies that even though the sequence in which a firm enters export markets might be idiosyncratic depending on its specific set of market-specific parameters Ψ = {ψ k } k=1,..,K , the probability of survival in a given market k will be unaffected by this idiosyncratic sequence. This probability is only determined by market-specific parameters S k and F k and hence is the same for all firms.
The second proposition relates the probability of survival to the size of sunk costs:
Proposition 2. P k (T ) is increasing in the size of sunk costs (S k ).
It is easy to check that
By Lemma 1, we also know that
Hence, applying the implicit function theorem, we obtain
Proposition 2 establishes that, ceteris paribus, firms have higher survival probabilities in markets where sunk costs are higher. The result is intuitive. In markets with high costs, firms require a higher expected profitability to enter. Hence, they enter those markets with a higher value of θ * k . Since the exit threshold is unaffected by the level of sunk costs, this implies that upon entry they will tend to survive longer.
The third proposition relates the probability of survival to the size of fixed costs:
is decreasing in the size of fixed costs (F k ).
Proof.
and rewrite (24) as
Let H k (θ k ) be the LHS of (27). Since F k > 0, using the results of Appendix 2, it is easy to check that
The derivative of H k (θ k ) with respect toθ k is
and the second derivative is
Hence H k (θ k ) is continuous and strictly convex. Since
such that (27) holds. Strict convexity also implies that H (θ * k ) > 0. Then, by the implicit function theorem, (25) we get that
Proposition 3 establishes that, ceteris paribus, firms have higher survival probabilities in markets that require paying higher fixed costs. This result is not as straightforward as Proposition 2 but it is nevertheless possible to build intuition on it. Consider the entry threshold θ * k that prevails under F k . Alternatively, consider a scenario where F k = γF k , γ > 1. As a benchmark, suppose that the entry threshold in this latter
. As entry and exit thresholds would move proportionally in this alternative scenario, it is easy to check (see equation (25)) that the survival probability P k (T ) would remain unchanged. However, while under the baseline scenario firms are indifferent at the entry threshold between entering the market and staying outside, they would strictly prefer to enter under the alternative. To see this, consider the probability density for all possible processes of θ t upon entry. Since θ t follows a GBM, for any process l under the baseline scenario there is a process l under the alternative with θ t = γθ t such that the density of both is equal. Comparing these two processes, it is easy to conclude that at any time t profits are unambiguously larger under the alternative as
Since sunk costs remain unchanged, this result implies that the value of entering is larger under the alternative. Hence, firms would exercise sooner the option to enter and the probability of survival would be smaller.
Note that this result only holds if S k > 0. When S k = 0, even if Π kt ≥ Π kt at any time for any two processes as constructed above, there is no value option to wait in any of the two cases. Thus, the entry thresholds under both scenarios are just the exit thresholds, implying equal survival probabilities.
Testing for determinants of export survival (I)
To empirically assess the predictions of the model, we exploit firm-level customs data on the universe of Argentine export transactions during the period 1994-2006. We start by describing the data (section 3.1) and establishing some basic facts about export survival of Argentine firms (section 3.2). The econometric analysis of the predictions obtained under the case of independent markets are discussed in section 3.3.
Data
The primary source of information that we use comes from Argentine customs data (ACD) and covers the years spanning from 1994 to 2006. The ACD describes every export transaction by Argentine firms.
Each transaction record includes a unique 10-digit tax code (national identification tax number, CUIT); the exported good identified at the 12-level NCM (Nomenclador Comúm del Mercosur); destination country;
value of the transaction in US$; and year of transaction.
It will be clear below that our empirical strategy consists in evaluating the impact of geographical distance and other gravity forces. The CEPII Gravity Dataset puts together gravity variables from a variety of sources.
This dataset includes measures of bilateral distances (in kilometers), GDP and population. It also indicates whether a country pair shares a border, an official language, or has signed a preferential trade agreement.
Before turning to the descriptive statistics, we introduce the following terminology to describe exporting and survival in foreign markets:
(i). Export Instance : any firm-destination-year combination. That is, an export instance is defined by a positive value of exports of firm i to destination k in year t.
(ii). Export Experience : a string of consecutive instances over time (it could be only 1 year). Two segments of a string of non-consecutive instances are considered as two distinct export experiences.
(iii). Export Incursion : the first year of a new export experience in a new firm-destination-year combination (i.e. re-entrant incursions are excluded).
(iv). Established Experience : an export experience lasting for at least 3 consecutive years.
We define Export Survival as the probability for an Export Incursion to become an Established Experience. 
Empirical Analysis: independent markets
Proposition 2 states that the probability of survival increases with S k . Proposition 3 states that it decreases with F k . Neither S k nor F k are observable. Ideally, we would like to have specific proxies, one for the sunk cost and another one for the fixed cost. However, both costs correspond to similar activities or components.
To see this, consider the activities typically associated with sunk costs by the literature. These activities involve, for example, establishing distribution channels, designing marketing strategies, learning about and adapting to exporting procedures and destination country-specific institutional and cultural characteristics, and complying with local regulations. While these activities are justifiably associated with sunk costs, they can also be performed as a fixed cost. For example, distribution networks have to be maintained over time, learning and adapting to an evolving environment is usually done on a continuous basis, and knowledge about regulations has to be continuously updated. Given that both costs share similar components, it is hard to find an observable variable that can serve as an exclusive proxy for one of these costs. In our analysis, we first capture variation in both sunk and fixed cost with the distance between Argentina and market k. To do this, we assume that exporting to more distant countries involves higher sunk and fixed costs. The empirical relevance of these assumptions can be supported by a direct implication of our model.
A firm will exit a destination whenever net profits become zero, that is when operating profits equal fixed cost. Since profits are proportional to sales under CES preferences, sales of exiting firms have to be larger the higher the fixed costs are. Hence, if distance serves as a proxy for country-specific fixed costs, we should observe that exit export sales increase with distance. This is a testable implication. To do so, we run the following regression:
is the average (log) exit sales from market k at time t and d k is the log of distance from Argentina to the destination market. We also include γ t to capture year fixed effects. Table 2 reports the results excluding (column 1) and including (column 2) the time fixed effect. In both cases, the results show that exit sales increase with distance.
Exit export sales increasing with distance indicates that fixed costs are larger in more distant destinations.
As sunk and fixed costs involve similar activities it is reasonable to assume that sunk costs are also increasing in distance. Although we can associate both sunk and fixed costs to distance, our model predicts that their effect on export survival are opposite. Therefore, the implied prediction about the effect of distance on survival is ambiguous. If distance implies more variation in sunk costs, then the effect should be that survival is more likely in more distant destinations. If distance implies more variation in fixed costs, then the effect should be that survival is more likely in closer destinations. Thus, we can use the empirical effect of distance on the probability of export survival to inform us about which of these costs prevails to explain the variation in the probability of export survival across destinations. Table 3 displays the probability of survival for different country groupings. Panel A groups countries according to geographical regions. The most salient feature in this panel is that the survival probability is highest for Argentine firms entering other Latin American countries. Panel B groups countries according to different distance ranges from Argentina (Short-distance, Medium-distance and Long-distance) and compute the probability of export survival for each range. The probability is highest in the closest group of countries and is lowest in the farthest group. Additional evidence reported in Panel B suggests that sharing borders, language and trade agreements raises the probability of survival by more than 10%. Finally, we group countries according to whether their level of income is Low and Middle or High, following the definition of the World Bank. The probability of survival is about 30% lower for incursions of Argentine firms in High-income countries (Panel C).
One of the clearest messages of Table 3 is that distance affects the probability of export survival. We can estimate this relationship by running a linear probability model at the incursion level:
where P ikt is the probability of establishing an export experience of T years (T = 3) upon an incursion of firm i in market k in period t, and d k stands again for the log of distance between country k and Argentina.
Note that, based on the results of Proposition 1, this probability is the same across firms entering market k regardless of the specific appeal of this market for that firm. We also include γ t to control for year fixed effects. 5 Since the main regressor varies at a more aggregate level (k) than the unit of observation (i), in all the remaining regressions we allow the error term (µ ikt ) to be clustered at the destination level.
In Table 4 , we report the baseline results of this section. As shown in column 1, the coefficient associated with distance is negative and significant at the 1% level. This result is almost unaffected with the inclusion of year fixed effects (column 2).
Other country-specific characteristics may also capture differences in fixed and sunk costs across countries. We consider Common Language k (whether country k shares the same language with Argentina), Contiguity k (whether country k and Argentina share a border), and P T A k (whether country k and Argentina have implemented a preferential trade agreement). These three variables can arguably be associated with lower sunk and fixed costs of exporting. A common language, for example, may facilitate the establishment and maintenance of distributions networks, as well as ease understanding of country-specific legal and cultural idiosyncrasies. Similarly, a PTA may reduce exporting costs if the agreement involves harmonizing regulations and/or exporting procedures. Contiguity, in turn, is a proxy for geographical distance and cultural similarities. Column 3 shows that only having a common language has an additional and significantly positive effect on the probability of survival. The effects of a PTA and contiguity are not significant. In any event, the effect of distance persists although the magnitude of the coefficient falls about 40 % once other gravity variables are controlled for.
There is a mismatch between our theoretical results and their empirical implementation. In our model, since time is continuous firms make an incursion into a new destination as soon as export profitability hits the entry threshold. Hence, we calculate the survival probability after T periods since that precise moment.
In the data, time is discretized in yearly periods. Thus, the export sales in the year of entry that we observe aggregate through time the implication for sales of a continuum of profitability shocks. Even if firms enter with equal (instantaneous) sales, the yearly figure we observe incorporates a specific trajectory of θ t once it has passed the entry threshold. In addition, as we do not know the exact moment at which the incursion takes place within the reported year, the time span over which sales are aggregated may vary across incursions.
To control for this mismatch, we include export sales at the year of the incursion (X ikt ) and the number of simultaneous incursions by firm i at year t (NINCUR it ). Both variables capture the combined effect of the profitability trajectory (since entry until the end of the reported period) and the time of entry within the period. For example, a firm that has entered market k at the beginning of the reported period and since then has received positive shocks to profitability will exhibit both higher reported sales in market k during the period and entry into additional export markets. In both cases, these are proxies for a high θ t , which increases the probability of survival. 6 As expected, column 4 shows that both variables are positively associated with export survival. Nonetheless, the estimated effect of distance not only survives but also increases by about 29%. To interpret the magnitude of the effect of distance, consider the difference in survival probabilities between entering a short-distance and a long-distance destination. According to Table 3 , the probability of survival upon entering a short-distance country is 0.05552 percentage points higher. Consider now the difference in the average (log) distance from Argentina to each of these two groups of countries. This difference is 2.4733 (not shown). As the coefficient associated with d k is -0.021 (column 4), the difference in distance between these two country groups implies a predicted variation in export survival of 0.052 percentage points.
Thus, it explains 93 % of their observed difference in survival probabilities.
We perform several robustness checks. First, we control for firm-invariant characteristics. In the estimations reported in the first 4 columns of Table 5 , we replicate the preceding analysis including firm fixed effects. In all cases, the coefficient associated with distance increases substantially. Also, the effect of a PTA is now positive and significant. In column 4, we exclude single-year incursions from the sample. Thus, this regression considers the survival probability conditional on surviving the first year of the export experience.
Although Propositions 1 to 3 do not condition on surviving the first year 7 , this regression is interesting because apparently failed incursions in the data might reflect the realization of occasional export opportunities. If those opportunities occur relatively more often in distant countries our results could suffer from a potential composition problem. Column 4 shows that this is not the case. The coefficient associated with d k exhibits very little change after dropping single-year incursions. We interpret that survival is decreasing with distance and other gravity proxies for sunk and fixed costs as a manifestation of the prominence of fixed costs over sunk costs in determining how the probability of survival varies across export markets. In principle, this result supports Arkolakis' (2012) emphasis on fixed costs. However, since our theory shows that the negative relationship between fixed cost and survival probabilities can only exist under the presence of strictly positive sunk costs, the result also contradicts his neglect of sunk costs. Our results also inform an empirical literature that structurally estimates fixed and sunk costs. In particular, Das, Roberts, and Tybout (2007) find that sunk costs are substantial but fixed costs are negligible. Morales, Sheu, and Zahler (2011) , instead, find larger fixed than sunk costs. While we do not estimate the magnitude of fixed and sunk costs, as in Morales, Sheu, and Zahler (2011) our results suggest that both are substantial. However, in contrast to their finding that fixed costs do not vary with distance, our results imply that fixed costs are more sensitive to distance than sunk costs.
Determinants of export survival (II): Interdependent markets
The framework developed in section 2 implies that entry and exit decisions are independent across markets.
Hence, the export experience of a firm does not influence its survival probability upon entry in a new market.
This implication rules out the possibility that entry and exit decisions into different markets are mutually dependent. For example, Morales, Sheu, and Zahler (2011) finds that sunk entry costs can be substantially reduced if a firm has previously entered a market with the same language. In this section, we allow entry and exit decisions into different markets to be connected by having common sunk and fixed cost components. In other words, history matters. We first develop analytically the case of interdependent sunk costs. Then, we treat the case of interdependent fixed costs.
Interdependent sunk costs
We assume that the sunk cost required to enter any market k within country group g has two components:
a common sunk cost S g > 0, paid only once to enter any market in g, and an idiosyncratic sunk cost S k :
Country group g could be defined, for example, according to language, regional location, or level of income.
Therefore, the common component S g could capture sunk costs associated with the translation of instruction manuals and packaging materials. Those costs may not need to be repaid once the firm has already paid them to enter another country that speaks a same language. Similarly, sunk costs associated with quality upgrading to enter high income countries could be paid only once to serve all markets with similar income levels. Country group g could also be defined to be the entire world. In that case, the interpretation is that export experience -wherever exports have been directed -lowers sunk costs to enter a new export market.
For example, a firm might need to pay a sunk cost to learn about customs regulations in its own country only the first time it exports. While the theoretical treatment of group g in this section is quite general, the empirical analysis in section 5 explores the contours of country groups where interdependence matters.
9 Equation (23) (or equivalently equation (24)) in section 2 implicitly determines the entry threshold θ * k for the case of independent markets. We will denote that threshold θ * k (S k ) to emphasize that it corresponds to the case where full sunk cost needs to be paid. With interdependent sunk costs, a firm will need to pay a lower sunk cost, S k , to enter market k if it has already entered another country in group g and hence paid S g .
In this case, we will denote the entry threshold θ * k ( S k ). Proposition 2 suggests that, in this latter case the firm will enter the market sooner (θ * k ( S k ) < θ * k (S k )) because of the lower sunk cost. Also, as exit thresholds should not be affected by the magnitude of sunk costs, the survival probability will be lower. However, the first entry may now have "strategic value" and therefore induce early entry. Thus, the analysis needs to account for this possibility.
We will consider entry into market k when sunk costs are interdependent in the manner described above.
We will distinguish two types of firms: (a) the experienced firm has already entered another market in group g; (b) the inexperienced firm has not yet entered any market in that group.
The experienced firm The case of the experienced firm is straightforward. To enter market k, this firm must only pay the idiosyncratic sunk cost S k . Also, entering this market has no implications for further entries into third countries. Hence, there are no strategic gains from entering k (or any other market in g) since no further reductions in sunk costs are to be realized. Therefore, the problem of the experienced firm is just the one described in section 2 with sunk costs S k < S k . Then, proposition 2 implies that θ *
The inexperienced firm Consider now a firm that enters market k but has not previously entered any other market in group g. This firm may enter market k alone or it may enter a subset of M group-g markets simultaneously. If the firm decides to enter market k alone, then it must be the case that the entry thresholds for entering all other markets in g are higher -even after taking into account that S g need not be repaid. In this case, entering market k has no "strategic value" and the entry threshold is θ * k (S k ), the one derived in the independent case. Note that a firm with a lower θ would gain by waiting -rather than entering now in market k -until it can realize the strategic value by entering other markets as well. This implies that
Hence, if sequential entry is optimal, the inexperienced firm will enter market k when expected profits are worth paying total sunk costs. Since θ * k (S k ) < θ * k ( S k ), we establish that the probability of survival in market k is higher for the inexperienced firm than for the experienced firm. Now consider the opposite case:
In this case, the firm enters market k "instantaneously" after entering k since the reduction in sunk costs in k takes place immediately after entering k. Due to this interdependence, entering k has strategic value. Since this is a continuous time model, this case is analogous to entering both markets at a common threshold θ * M . This threshold will be different from θ * k (S k ) since the latter does not take into account the benefits from entering more than one market simultaneously. The following proposition compares θ * M with θ *
Let V 0M be the option value of entering M markets simultaneously and let θ * M be the associated entry threshold. In this case, the value-matching condition is given by
Notice that there is a common threshold and a common "option value" of entering the M markets simultaneously. Similarly, the smooth-pasting condition is given by
Using the results of section 2, these two equations can be written, respectively, as:
Multiplying (32) by β 1 and (33) by θ * M , and subtracting the latter equation from the former, we obtain:
which parallels (23) for the case of simultaneous entry into several markets.
Now we want to show that θ *
To obtain a contradiction, suppose that θ * M < θ * l ( S l ). Given that the firm is already entering at least one other market in the region, the extra cost of entering l is just the sunk cost S l . However, since θ * M < θ * l ( S l ), for θ t = θ * M the firm would rather wait than enter market l. But then l / ∈ M , which is a contradiction. This establishes
Based on the results of section 2, this also implies that the probability of survival of an inexperienced firm upon entering market k is always higher than that of a firm with export experience in the group.
Since the experienced firm faces the entry problem analyzed in section 2 for independent markets, we know that θ * k ( S k ) solves equation (23). Thus:
The latter inequality implies that every term in the summation of equation (34) is positive or zero. Hence, including only one of these terms rather than the sum, we obtain:
The left-hand-side of this equation is again the function G(.), which is increasing in θ.
QED
Proposition 4 implies that, when a firm enters many markets simultaneously, its probability of survival in market k is bounded, on one side, by the probability of survival of an experienced firm entering the same market; on the other side, it is bounded by that of an inexperienced firm that enters market k only.
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This establishes that the probability of survival in a given market is always lower for an experienced firm.
Also, for an inexperienced firm, it establishes that this probability will be lower for a firm entering other markets simultaneously. Nevertheless, this probability will still be higher than the survival probability for the experienced firm entering the same market.
Interdependent fixed costs
A formal treatment of the case of interdependent fixed costs is substantially more involved than the case of interdependent sunk costs. The difficulty stems from the fact that while interdependent sunk costs make a firm's entry decision in a market dependent on its entry decisions in other markets, interdependent fixed costs also connect exit decisions across markets. Due to these difficulties, we do not solve the general case but focus instead on a simpler case with only two countries. Even in that simpler case, we can only solve for some of the possible cases that arise by simulating the survival probabilities for different parameter configurations.
In contrast to the case of interdependent sunk costs presented above, the comparison of survival probabilities for experienced and inexperienced firms in the case of interdependent fixed costs yields ambiguous results.
Nevertheless, for most parameter configurations, experienced firms are predicted to have a higher survival probability upon entry into a foreign market.
Analogously to our treatment of sunk costs, we assume that fixed costs in market k have two components:
where F g is a common component of fixed costs paid only once for markets in group g and F k is an idiosyncratic component only paid in market k. When an experienced firm enters market k, on the margin it only needs to pay F k . Hence, based on the result of Proposition 3 we might expect this firm to have a higher survival probability than an inexperienced firm that faces F k . Unfortunately, this intuition may be incorrect.
10 θ * M will generally lie strictly between the independent and experienced thresholds. However, there are singular cases in which the reduction in the sunk cost of the difficult market makes the profitability threshold fall to the level required in the independent case for the easier market.
After entry into k, the fixed cost for an experienced firm could rise to F k if the firm exited the other market(s) it previously entered. Alternatively, an inexperienced firm will face fixed costs F k at first but could start imputing lower fixed costs to that market if it later decides to enter additional markets in group g. The full analysis is cumbersome as it involves different cases according to the order in which the firm enters and exits each market. Also, computing survival probabilities given entry thresholds is cumbersome because exit thresholds are interdependent across countries. Given that developing the full analysis would be long and tedious even in a two-market case, we do not present it here. Suffice it to say that in simulation results we find a counterintuitive result under a specific range of parameter configurations in which an experienced firm entering market k can have a lower survival probability than an inexperienced firm entering that market. Hence, it is not possible to obtain an unambiguous result for the effect of experience on survival probabilities in the presence of interdependent fixed costs.
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The counterintuitive result necessarily involves a firm exiting first the market it first entered. This case arises only under a specific range of parameters. In contrast, under most parameter configurations, a firm will tend to enter first and leave last its most appealing market. To simplify the exposition, we present the analysis only for this latter case. Not only is this the case that arises under most parameter configurations but also it is the one that is needed to interpret the empirical results on the effect of export experience obtained in setion 5.
Consider two export markets, A and B and two firms, 1 and 2. Assume that firm 1 enters market A before entering market B. Hence, it is an inexperienced firm when it enters market A and it is experienced when it enters market B. Also, assume that having entered both markets, this firm leaves market A after leaving market B. The analysis in this case is greatly simplified by the fact that the firm can assign the common component of the fixed cost (F g ) to market A, which then bears the burden of the full cost (F A ), and can impute only the idiosyncratic component of the fixed cost ( F B ) to market B. Hence, the problem becomes equivalent to the problem of independent fixed costs, with F A in market A and F B in market B. For another firm (firm 2) that enters market B first and leaves this market last, the problem is the opposite. This firm enters market A as an experienced firm and market B as an inexperienced firm. Thus, it imputes F A in market A and F B in market B. Comparing the survival probability of firm 1 in market A (the inexperienced firm) with survival probability of firm 2 in market A (the experienced firm), and the opposite case for market B we obtain: Proposition 5. Suppose that firm 1 enters market A first and leaves market B first. Suppose that firm 2 enters market B first and leaves market A first. Then, P 1A (T ) ≤ P 2A (T ); P 1B (T ) ≥ P 2B (T ).
Proof.

See Appendix
In a regression framework that controls for destination fixed effect, this result implies that the experience 11 Details of the full analysis in the two-country case can be obtained from the authors upon request.
of a firm should have a positive effect on its survival probability. This result is the opposite of the result for sunk costs where the effect of experience on the probability of survival is negative. Therefore, as in the case of distance, the data will determine which of the two effects prevail.
Testing for determinants of export survival (II): Trajectories matter
The theoretical results obtained in section 4 state that export experience matters. In a context of market interdependency, gaining export experience may reduce country specific fixed and sunk costs in potential new destinations. Thus, variations in experience can explain differences in export survival upon entry across firms and along their exporting path. Our previous analysis established that experience can affect the probability of export survival in two opposite directions. If the empirically relevant effect goes through reductions in sunk costs, then experience should be negatively associated with the probability of survival (Proposition 4).
On the contrary, Proposition 5 states that experience should enhance survival if the variation in fixed cost is the one that matters most. We explore now which one of the two effects is dominant in the data.
Identifying the level of firm export experience requires dealing with the fact that experience may take diverse forms and manifest over different domains of influence. We distinguish two essentially different forms of experience. First, we explore the effect of general exporting experience, which is acquired over the life of the firm as an exporter independently of its destination portfolio. Later, in subsection 5.2, we allow the effect of experience to be confined to that acquired by previously exporting to a group of countries related to the one the firm is entering. We denote "specific experience" to this latter form of experience.
General Exporting Experience
There are different ways to capture general exporting experience. We begin by considering Exporting Age.
Unfortunately, we do not know the whole history of a firm as an exporter. As a proxy, we use the number of years a firm appears in our dataset before an incursion. Given that exports before 1994 are not observed, firms are constrained to a maximum exporting age of eleven years. This might be a problem as the effect of this variable is likely to be underestimated. In any case, as we can observe in panel A of Table 6 , the probability of survival is higher for older firms. We also proxy general experience by the value of past total exports upon entry a new destination. To do this, we define Exposure it = ln t−1 1994 X it , for a firm i entering a new destination at t. Notice that, as in the case of Exporting Age, we miss exports before 1994, which means that there are firms with higher export exposure than what is captured by this variable. In panel B, we distinguish incursions by firms with low (below the median) and high (above the median) values of Exposure.
We see that incursions with high exposure are associated with a higher survival probability. As firms may enter a new destination with a different history of past incursions, we also consider the number of previous incursions as an alternative way to proxy for general export experience. Panel C shows that incursions by firms with a higher record of past incursions tend to survive with a higher probability. Once more, we are concerned by the truncation imposed by the unavailability of full information about past exports. The last expression of experience we include in our analysis addresses this concern. Panel D displays the probability of survival according to the number of destinations served by the firm before the incursion. A larger number of destinations upon entry arguably reflects more experience in export markets. As this variable refers only to the previous year of the incursion, we do not need export data before 1994. Notice that the probability of survival increases in the number of previously served destinations. The broad message emerging from Table 6 is that the probability of export survival upon entry in a new destination is higher for experienced firms. To further test this effect, we first run the following linear probability model:
where d k is the log of distance from Argentina to country k and d E it is an indicator variable that equals one if firm i exported in the past. Column 1 of Table 7 shows that d E it is positively associated with a higher probability of survival. Also, the effect of distance remains similar to the estimates reported on Table 4 Since we are interested in the marginal effect of experience on survival, we do not need to find observable proxies for sunk and fixed costs. Instead, we can simply include destination fixed effects to control for country-specific sunk and fixed costs and rely solely on the variation in survival probabilities between experienced and inexperienced firms within a destination. Hence, we run:
where Experience it is the general name for any of the four proxies for export experience described above.
All the regressions we report include year fixed effects. In column 2 of Table 7 , we verify that the effect of d E it remains positive with a slightly higher coefficient. The magnitude of the coefficient implies that the unconditional probability of survival for experienced firms is about 10 % higher than for inexperienced ones.
In the remaining columns, we report the specific effect of each of the proxies for experience we considered above: Exporting Age it (column 3); Exposure it (column 4); Number of previous destinations it (column 5);
and Number of previous incursions it (column 6). The results state that these different forms of experience imply a higher probability of export survival upon entry a new destination. The implication in terms of the relative importance of fixed and sunk costs is in line with the results obtained by exploiting variation across export destinations: fixed costs prevail over sunk cost to explain the different survival probabilities between experienced and inexperienced firms.
Specific Experience
The effect of exporting experience on the magnitude of the sunk and fixed costs of serving country k might be confined to the background acquired in other countries related in some way to k. A way to analyze this specific form of experience is to explore the effect of "extended gravities". This concept, introduced in Morales, Sheu, and Zahler (2011) , captures the fall in sunk costs for a firm that has previously entered another country sharing the same (official) language, border or income group. We allow extended-gravity variables to affect both sunk and fixed costs. The interest of this extension goes beyond its plausibility.
Propositions 4 and 5 imply that the impact of extended gravities on the probability of survival crucially depends on whether they have a larger effect on fixed or on sunk costs. Thus, analyzing the effect of extended gravities is informative about the relative importance of each of these costs as a determinant of the different survival probabilities of experienced and inexperienced firms.
To test whether an export incursion by firm i is more likely to survive upon entry in market k and year t if this firm benefits from an extended gravity, we consider the following variables: XContiguity ikt , XLanguage ikt and XIncome ikt . These variables are defined as indicators taking the value of one when country k shares a border, language or (per capita) income quartile, respectively, with another country that firm i exported to in t − 1. To estimate P ikt , we run the following linear probability model:
We are interested in the signs of α 2 , α 3 and α 4 . If positive, the associated extended gravity would imply a larger effect on fixed costs than on sunk costs. The opposite should be true when these coefficients are negative. Table 8 reports the results. The first column displays the basic regression controlling exclusively for year fixed effects. The extended-gravity variables are all positively associated with export survival.
In column 2, we remove d k but instead include destination fixed effects (γ k ) to control simultaneously for distance and other country-invariant characteristics. This has no major effect on the three relevant coefficients, except for a higher estimated effect of having exported to a country with the same official language than k (XLanguage ikt ). In the last three columns we include the value of exports at the moment of the incursion (X ikt ) and the number of simultaneous incursions (NINCUR it ). As explained above, these inclusions control for the mismatch between the theoretical model and the empirical analysis imposed by the limitation of observing the incursions over a discrete period of one year. As shown in column 3, the effect of the extended gravities does not change. In column 4, we drop incursions failing during the first year to verify that the results are not driven by the possibility of occasional exporting. It does not seem to be the case.
Finally, the most stringent test of the effect of experience on the survival probability is to rely only on variation in specific experience for a given firm in a given year. For example, consider a firm entering two new destinations, A and B, in a given year. Let one of the two destinations, say A, be connected via an extended gravity with at least one of the markets already served by the firm. Entry in market B does not enjoy from any extended gravity. Then, we should expect the probability of survival to differ between countries A and B once country-specific characteristic are controlled for. We test this implication by including firm-year fixed effects. This ensures that the effect of extended gravities are tested on firms entering simultaneously at least two destinations differing in whether they have an extended gravity or not. Column 5 reports the result. The extended gravities not only remain positvely associated with the survival probability but also the relevant coefficients are higher.
We conclude that the effect of specific exporting experience is to increase the probability of survival upon entry in a new destination. As in the cases of general exporting experience and distance, this result is consistent with specific experience having a larger effect on fixed than on sunk costs. This result contradicts the findings of Morales, Sheu, and Zahler (2011) . They assume that extended gravities do not affect fixed costs and they find that XLanguage ikt reduces sunk costs. Our findings have opposite implications. Our results show that the effect of the extended gravities are not confined to sunk costs. If only sunk costs varied with the extended gravities, their effect on the probability of survival would be the opposite to what we find.
In fact, we find that a larger variation in fixed costs than in sunk costs is necessary to explain the observed relationship between distance and the probability of survival upon entry.
Conclusions
. Since dz λ and dz ϕ are jointly normal N (0, Σdt) with
A.2 Proof of Lemma 1
We will first characterize the function G k (θ). As we have already established, the expression for G(θ) in equation (24) is only valid for θ ≥
. Take the derivative of G k (θ) with respect to θ:
Taking the second derivative, we can establish that G k (θ) is strictly convex:
. Using (24):
and
) < 0 and G k (θ) is continuous and strictly convex, it follows that there is a unique
such that (24) holds. Drawing on our previous result, this also implies that G k (θ * k ) > 0.
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12 Note that we do not need G k (
is strictly convex, this function can only cross the horizontal axis once. Furthermore, at this point G k (θ * k ) must be positive.
A.3 Proof of Proposition 5
Let us first focus on a firm that can enter two markets, A and B with interdependent fixed costs (but independent sunk costs). To match the empirical specification, we will need to compare two firms, 1 and 2, that enter the same market (e.g. market A) with different export experiences, and calculate their respective survival probabilities, P 1A (T ) and P 2A (T ). We will develop the analysis for firm 1. We assume that this firm enters market A first and leaves this market last. The case for firm 2 is exactly the opposite so we will not need to develop it.
Set up There is a common fixed cost F g and an idiosyncratic fixed costF k , k = A, B. We will study the optimal strategy of the firm as a function of its parameters
. We normalize ψ 1B = 1, so ψ 1 = ψ 1A .
Since we assume that the firm leaves market B first -in case it has entered both markets -it has to be the case that
First, we will study the "exit-reentry" problem. Then, we will study the "first-entry" problem. Finally, we will study the probability of survival in this context.
The exit-reentry problem Suppose the firm has entered both A and B. Given our assumption about the exit order, if it is making profits in market B, then it is also making profits in market A. This implies that the firm will never be active only in market B. Also, there is a range of θ where it makes positive profits in A (paying the full fixed costs) and yet prefers not to operate in B. Therefore, we have three possible states of the firm {AB, A, 0}.
AB case
The firm is making profits in both markets and it has the option of leaving B to be only in A (there is no option value when θ goes up). Hence, the value of the active firm is given by
The firm is making profits only in A. The value of the firm also captures the option value of reentering B (positive root) and the option value of leaving A (negative root). Hence,
The firm is not making profits. There is only the option value of entering A:
There are VM and SP conditions at two thresholds. The first threshold, θ, determines the transition from AB to A. This threshold is given by θ = F B . The second threshold, θ, determines the transition from A to 0. This second threshold is given by θ = F A +Fg ψ1 . The VM and SP conditions at the first threshold (θ) are given by:
Multiplying the first equation by β 1 , subtracting the second equation from the first, and doing basic algebra, we get:
Similarly, using the VM and SP conditions at the second threshold (θ), we obtain:
where again, following similar steps, we obtain
The last equation determines A
DOW N A
. Given this value and replacing the thresholds, equation (37) determines A AB ,
From equation (36) we obtain A U P A and, lastly, from equation (38) we obtain A 0 . Hence, the value of the firm once it has entered both markets can be fully solved.
The entry problem If the firm has still not entered both markets, it can either be completely inactive or it may have entered market A but not market B. Let us firm consider the latter case. In that case, the firm has only paid the sunk for entering A. For such a firm, there is (i) an option value of entering B, going to the relevant AB case above, (ii) an option value of exiting A (without entering B), (iii) the discounted profits. To avoid confusion, we will call K 0 and K 1 the associated constants in this case. On the other hand, after entering B the firm would receive the AB payoff derived above.
The VM and SP conditions at the entry threshold for market B (θ * B ), are given by: is not really an unknown since it comes from the entry-reentry conditions of being only in A, which are analogous to A 1 in the independent case (just note slight difference due to the fact that the value function here is written in terms of θ rather than π):
Hence, we can solve for K B 0 and θ * B following the usual steps to obtain:
Equation (40) determines the entry threshold for market B. Using the solutions we obtained for A AB and K B 1 we can write:
Substituting ( (23), which determines the entry threshold in the independent case, we can easily note that they are identical. Hence, we establish that the entry threshold for the experienced firm is the entry threshold in the independent case that corresponds to (lower) fixed costs F B .
If the firm has still not entered any of the two markets, then the only relevant transition is to enter market A. Hence, the relevant VM and SP conditions are given by:
Following once again the usual steps, we obtain the equation that determines the entry threshold into market 13 Equation (40) is also valid if the exit order is different than the one we postulate here. For example, the firm could leave market A first or it could leave markets A and B simultaneously. In those cases, however, the constant A AB , which already contains the information about the optimal decision in the exit-reentry subproblem, would be different.
A, θ * A :
θ * β2
The interesting finding here is that the entry of the firm in the first market (A) is determined by the same equation that determines entry into market A in the independent case. This implies that the entry threshold into that first market is the same in both cases even when the potential later entry into market B may reduce the firm's imputed fixed costs in A. Hence, we establish that the entry threshold for the inexperienced firm is the entry threshold in the independent case that corresponds to (higher) fixed costs F A .
The probability of survival Given that F A are also the fixed costs that determine exit from market A and given that F B are the fixed costs that determine exit from market B -as in the independent casewe finally establish that the probabilities of survival of firm 1 in markets A and B are those calculated in the independent case when fixed costs are F A and F B , respectively.
For firm 2 the results are anagolously opposite so we do not need to develop this case. This firm enters market B as an inexperienced firm and market A as an experienced firm. In this case the entry and exit thresholds for market B will be equivalent to those of the independent case with (higher) fixed costs F B while the entry and exit thresholds for market A will be equivalent to those of the independent case with (lower) fixed costs F A . Combining these results, we obtain: P 1A (T ) ≤ P 2A (T ); P 1B (T ) ≥ P 2B (T ). QED Robust standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1 
